Two mechanisms of spermidine/spermine N1-acetyltransferase-induction.
The changes in activity of spermidine/spermine N1-acetyltransferase (SAT), a rate-limiting enzyme in polyamine degradation, were investigated to understand the mechanism of the induction of this enzyme in bovine lymphocytes. The activity of SAT was induced by stimulation with phytohemagglutinin (PHA), calcium ionophore A23187, sodium n-butyrate, or methylglyoxal bis(guanylhydrazone) (MGBG). When the cells were treated with a combination of PHA with either MGBG or butyrate, the increase in SAT was synergistic. However, the treatment of cells with both PHA and A23187 did not cause more induction of the enzyme activity than the stimulatory effects of each agent alone. The elevation in SAT caused by PHA or A23187 was inhibited by the simultaneous addition of 25 microM H-7, a protein kinase C inhibitor; the induction of the enzyme activity by MGBG or butyrate was slightly enhanced in the presence of H-7. In cells treated with a high concentration of O-tetradecanoylphorbol 13-acetate, which results in the breakdown of protein kinase C, PHA and A23187 did not give the maximum response, and MGBG slightly enhanced the enzyme activity. Dibutyryl cyclic AMP inhibited PHA-induced enzyme activity, but it stimulated MGBG- or butyrate-induced activity. Exposure to PHA or A23187 but not to MGBG or butyrate significantly increased the ornithine decarboxylase activity and DNA synthesis. These results showed that there were two different mechanisms of SAT induction. One is dependent on protein kinase C. The other one is independent of protein kinase C and is enhanced by cyclic AMP.